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Input shaping to Reduce Oscillatory Dynamics System of Manual Tracking Control
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Abstract

With an oscillatory dynamics system by human control .The oscillatory dynamics from one to another set
position is when the system itself starts to oscillatory dynamics causing mistake in the observation and resulting
in the oscillatory dynamics becomes too hectic damaging the object. This research is the study on the reduction
of the oscillatory dynamics of the system. To design the input shaper, the natural frequencies and damping ratios
are obtained from experiments. The tests were done to find the capability of the system and done to compare the
result with that of the system without the input shaper design. Was found that the Tracking performance of the
system with the input shaper improvement to accurately oscillatory dynamics to the set position was at 90%. The
Tracking performance of the system is not design the input shaper improvement was not over 75%.Thus, it can
be concluded that the system with the input design improvement is Tracking performance and task difficulty than

the system without the improvement when control by human.
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Parameter Description Values
I, Link length 0.2825 m
; Link mass 0.18 kg
J; Link mass moment of inertia about C.G. 0.00478 kg-m?
[ Link viscous damping constant 0.00023517 kg-s™!
m, m, Cart mass, payload mass 228 kg, 0 kg
4 Cart viscous damping constant 11.278 kg-s™!
R, L, k,, k;, k, | Motor coil resistance, motor coil 100, 0.01, 0.01,
inductance, back-EMF constant, current- 2000, 9.6
to-push force gain, amplifier gain
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Simulation of Manual Tracking Contral

O=

Rasuits of Manual Tracking Control

JUN 10 nwaunsaldwsuldlunmmaaes

TnenisneaesdnguiiegraduliufiRaunisinu
N19AUANLATULLTDIRUTIWIUTIINUA 15 AU LilD

ﬁﬂ‘lﬂ?Wﬂaﬂ’iiuﬂﬂiﬂ’JUﬂmiﬁﬂLLEJﬂNaﬂWi‘VIﬂa@\'I

[

gandu 3 du @il 1 nsauaulaglduywdidug

u

a a

Fansuazldldinadadunmeuds daudl 2 nas
muaulngltuyudugdsnsuagddnsauau 2v-
Input shaper @it 3 Msauaslael e Huds
nsuaglinisaual ZVD-Input shaper dsuns
Fravadunaiiu (desired path) 1ilelsifmaasdls

n1smvAnliafeuninuLuudnaes sine wave



DRCO0006

FIEUNIST 12 WAy 13 NeamAUIEaNSNINUBINIS
WwasuNANFwUslaelgRAadendsdas (- Root

Mean square )

r(t) =2sin(wt + @) (12)

w=2rf (13)
Tnedl t=0-20s, f =0.05rad /s,¢ = 0°
6. HANIINARDY
Mnnmanaassnsmueilagldinudidudds
N15913U 15 AU (MC1-15)  lagnanisnaassly
desired path 1Husumisdnsdaie e ug
AuAuly Trolley  (cart) tndouiludrdanaler
Payload LAdeuTinuEAIUANIL N IMAN LA
Payload \wAoufinusuvls desired path lnen1s
Funavesudazunumslounduvesniuiianans
laggAIuANIzneIeuAuAUlAinAuRANA IR

Weegallawieuiumunus desired path

AN 2 AsaRanIsneassuseansanleely
ANRAYA1A9E@D9 (RMS ) LBLEAIAIANUEANANA LAY

nsmueulaglduyudduddnis

Y

ZV-MC ZVD-MC Unshaped-MC

Cart Payload| Cart |Payload| Cart [Payload
MC-1 0.4950 1.4040 | 1.1050 | 1.4056 | 2.7788 | 3.3524
MC-2 0.3332 1.4028 | 0.5263 | 1.4032 | 1.0692 | 3.0871
MC-3 0.7438 1.4021 | 0.6147 | 1.4050 | 0.8456 | 3.6813
MC-4 0.4962 1.3997 | 0.5955 | 1.4077 | 0.7778 | 3.2999
MC-5 0.647 1.3998 [ 0.7358 | 1.3974 | 0.6402 | 1.5411
MC-6 0.6548 1.3562 | 0.5694 | 1.3956 | 0.7628 | 3.2999
MC-7 0.7452 1.5698 | 0.5564 | 1.4587 | 0.7778 | 3.8532
MC-8 0.4523 1.4456 | 0.6215 | 1.3485 | 0.6523 | 3.2156
MC-9 0.5214 1.5987 | 0.5689 | 1.4569 | 0.5697 | 3.5842
MC-10 0.5982 1.5692 | 0.5897 | 1.4856 | 1.7264 | 2.5411
MC-11 0.4782 1.5674 | 0.6251 | 1.3954 | 0.5564 | 3.0871
MC-12 0.3526 1.4597 | 0.5791 | 1.4792 | 0.5684 | 3.8569
MC-13 0.5124 1.5692 [ 0.5897 | 1.3659 | 0.6952 | 3.6578
MC-14 0.4123 1.5846 | 0.5742 | 1.3564 | 0.7854 | 3.3524
MC-15 0.4785 1.4568 [ 0.5698 | 1.5485 | 0.9645 | 3.6973
SD-MC 0.1265 | 0.0865 | 0.1400 | 0.0547 | 0.5848 | 0.5911
Average-MC | 0.5281 | 1.4790 | 0.6281 | 1.4206 | 0.9447 | 3.2738
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Simutation of Manual Tracking Control

Results of Manual Tracking Control
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Results of Manual Tracking Control
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